All experiments followed the European Union and institutional guidelines for the care and use of laboratory animals (Council directive 86/609EEC). Cortical astrocytes were prepared from P0-1 (P0 being the day of birth) NMRI mice as previously described (1). The neocortex was dissected and mechanically dissociated. Cells were plated and maintained in Petri dishes for one week to reach confluence before their transfer to cover slips (#1, BK-7, 25-mm diameter, Marienfeld Superior, Menzel-Gläser GmbH). All cultures were maintained at 37 °C in a humidified 5% CO 2 atmosphere.
Cortical neurons were isolated from embryonic mice (E16). Neurons were seeded on poly-Llysine-treated cover slips, which were suspended above an astrocyte feeder layer and maintained in serum-free medium as described previously (2). The endocytic markers, fluorescein dextran 3,000 MW and Texas red dextran 10,000 MW , were applied in the external medium during 5 min (except Fig. S1C during 3 h ) at 0.25 mg/ml and 0.5 mg/ml, respectively.
Recording conditions
We recorded from astrocytes in small islands of one to three cells during 2-6 days after transfer into secondary culture. During the recording session cells were constantly perfused at 0.5-1 ml/min with standard extracellular saline. During the local application of FM dyes ( Xrhod-1 has a propensity to compartmentalize in mitochondria, which is also seen in our experiments by the slower and lasting Ca 2+ signal (e.g., Fig.4D vs. Fig. 5A , and (4)).
[Ca 2+ ] i transients are plotted as dF/F 0 , where F 0 is the average pre-stimulus fluorescence following subtraction of the average cellular autofluorescence measured before AM loading.
Traces are corrected for photobleaching unless otherwise stated.
To directly monitor ER Ca 2+ dynamics we used the low-affinity Ca 2+ indicator Fluo-5N AM Where indicated (Fig. 1A) , we transiently ruptured the PM by a targeted fluid jet generated from a local perfusion pipette (~1.5 ml/min).
Imaging and Quantification
Multi-color fluorescence.
All combinations of excitation wavelengths, dichroics and filters used are listed in Table S3 .
We used a custom-built inverted microscope for bright-field, polychromatic epi-and throughthe-objective (PlanApo TIRFM ×60, NA-1.45, Olympus, Hamburg, Germany) TIRFM (6 We systematically calculated the amount of cross-talk in multi-color imaging experiments using measured in vitro spectra (8) . Additionally, we always imaged control astrocytes containing only one of the fluorophores in all imaging channels to experimentally exclude cross-talk (e.g., Fig. S5 ). Co-localization was assessed similar to (1), by calculating Pearson's correlation coefficient, 12 r , which evaluates the spatial correlation of dual-color images by using the information of all pixels. Image filtering, segmentation, particle density and single-spot measurements
We measured the density of fluorescent organelles after high-pass filtering (1 µm -1 cut-off), thresholding the image with a systematic 10%-of-peak-intensity criterion, and watershed segmentation (with ImageJ, NIH and Metamorph 7.0, Molecular Devices). Particle number was normalized with total area, estimated for epifluorescence images from the thresholded contour of the cell and for TIRF images from the size of the region of interest (ROI) analyzed.
Finally, to be counted as an object, a FM dye-labeled punctum had to be detected in the ROI under study (using single-spot spectral emission imaging (6)) and it had to comprise at least 
Statistics
All data are expressed as mean ± standard deviation (SD), and the t-test was used for testing the significance of P values. Non-normally distributed data were compared using their median ± absolute deviation and non-parametric tests (Kolmogorov-Smirnov, KS). All statistical operations used Matlab (The MathWorks). *p < 0.05, **p < 0.01, ***p < 0.001. Gd 3+ is a blocker of SOCE (22) . We examined its effect on spontaneous astrocyte Ca 2+ oscillations which are sustained by the basal activity of the channels implicated in SOCE (23).
(A) As we observed that Gd 3+ quenches OGB-1 fluorescence in vitro, we first probed the effect of adding of 100 µM Gd 3+ to a solution containing 10 µM OGB-1 and 50 µM Ca 2+ .
Indeed, the addition of Gd 3+ resulted in an instantaneous decrease in OGB-1 fluorescence (dF/F 0 = 83.7 ± 6.7 %, n = 3 trials). Top, Images acquired at times indicated by grey arrows. 100 µM Gd 3+ confirming the role of SOCE in these spontaneous signals. As expected from a SOCE-dependent dye entry, Gd 3+ also abolished FM4-64 uptake (Fig. 3) . 
